; fax (302) This document contains additional data and analyses that relate to the main published text, but some of this material is not directly discussed in that text.
Supplementary
. Known miRNAs sequences from wildtype and rdr2.
A. Perfect matches to known miRNAs.
Columns from left to right indicate the name and family member of the known miRNA name, the normalized abundance in TPQ in the rdr2 and wildtype inflorescence (FLR) MPSS libraries, and the raw abundance in the 454 libraries including the rdr2 mutant, wildtype inflorescence (Col-0), rdr6, dcl2/3/4, and dcl1-7. 1873  1712  410  324  1516  10  miR172c 92371  1873  548  118  7  502  22  miR172d 92371  1873  548  118  7  502  22  miR172e  1101  47  42  25  3  77  1  miR173  4009  509  40  8  43  17  0  miR319a  301  367  8  1  2  7  0  miR319b  301  367  8  1  2  7  0  miR319c  301  367  10  6  3  4  0  miR390a 16637  11038  141  23  6  67  0  miR390b 16637  11038  141  23  6  67  0  miR393a  972  45  8  4  30  10  0  miR393b  972  45  8  4  30  10  0  miR394a  333  69  3  1  3  3  1  miR394b  333  69  3  1  3  3  1  miR395a  2  0  0  1  0  0  0  miR395b  21  13  0  0  0  0  0  miR395c  21  13  0  0  0  0  0  miR395d  2  0  0  1  0  0  0  miR395e  2  0  0  1  0  0  0  miR395f  21  13  0  0  0  0  0  miR396a  1611  819  1  1  7  6  3  miR396b  1611  819  4  9  20  46  1  miR397a  0  0  0  0  0  1  0  miR397b  0  0  0  0  0  1  0  miR398a  228  111  0  0  1  1  0  miR398b  228  111  2  1  18  35  0  miR398c  228  111  2  1  18  35  0 miR399a  3  0  0  0  1  0  0  miR399b  87  9  0  0  3  1  0  miR399c  87  9  0  0  3  1  0  miR399d  3  0  0  0  0  0  0  miR399e  3  0  0  0  0  0  0  miR399f  3  0  0  0  2  0  0  miR400  109  0  0  0  16  0  1  miR401  0  0  0  0  0  0  0  miR402  117  6  0  0  0  0  0  miR403  306  73  2  2  4  2 Indicates the bands for these small RNAs in the indicated background were weak. Score is based on the system described by Jones- Rhoades and Bartel (2004) . The number of predicted targets is based on a cut-off score of 2.5. As above, the score is based on the system described by Jones- Rhoades and Bartel (2004) , but the number of predicted targets is based on a cut-off score of 3.
MPSS
0 miR404 0 0 0 0 0 0 0 miR405a 0 0 0 0 0 0 0 miR405b 0 0 0 0 0 0 0 miR405d 0 0 0 0 0 0 0 miR406 0 0 0 0 0 0 0 miR407 0 0 0 0 0 0 0 miR408 12 0 1 0 1 6 3 miR413 0 0 0 0 0 0 0 miR414 0 0 0 0 0 0 0 miR415 0 0 0 0 0 0 0 miR416 0 0 0 0 0 0 0 miR417 0 0 0 0 0 0 0 miR418 0 0 0 0 0 0 0 miR419 0 0 0 0 0 0 0 miR420 0 0 0 0 0 0 0 miR426 0 0 0 0 0 0 0 miR447a 0 0 0 0 0 0 0 miR447b 0 0 0 0 0 0 0 miR447c 0 0 0 0 0 0 0 B.
B. Predicted targets of new ta-siRNAs.

Small
a "n.a." indicates "not applicable" because the targets were too diverse to predominantly represent a single family. The filters used to identify these loci are as follows: 1) The sum of abundance in rdr2 ≥ 100.
2) The number of distinct small RNAs in rdr2 ≥ 10.
3) The ratio of rdr2 / wt ≥ 5. 4) The loci do not correspond to miRNAs, known ta-siRNAs, transposons, retrotransposons, or centromeric repeats. "Hits" indicates the number of distinct small RNAs found at each locus in both rdr2 and wildtype. a PPR gene families are noted because they have been described as strong sources of small RNAs (Lu et al., 2005) . *** indicates that RNA gel blots were performed using a small RNA sequence selected from this locus (data not shown), which was confirmed to have the expression pattern of a canonical ts-siRNA (present in wildtype, enriched in rdr2, absent in rdr6, dcl1-7 and dcl2/3/4). b These loci also showed phasing similar to known ta-siRNAs, and are shown in more detail, along with the RNA gel blot, in Figure 7 . Figure S1 . The dotplots indicate the correlation among abundance levels for genomematching sequences identified by both technologies for both wildtype (wt, on left) and rdr2 (on right). In order to visualize the distribution at the lower expression levels, a small number of higher abundance data points are not shown. The abundance of each distinct 17 nt MPSS signature was compared to the sum of abundance of all 454 sequences with the same first 17 nt. C. Histograms illustrate the number of distinct sequences in each technology for both wildtype and rdr2 inflorescence libraries. For the two plots of MPSS data, the X-axis indicates a range of the normalized abundance for the distinct signatures (TPQ), whereas for the two 454 plots, the X-axis represents raw values. Compared to the corresponding wildtype libraries, a higher proportion of small RNAs were sequenced multiple times from rdr2 with both 454 and MPSS indicating that the rdr2 sequencing is closer to saturation. Targets were predicted using the method described by Jones- Rhoades and Bartel (2004) . The mRNA target is shown above and the miRNA below in each alignment; matches are indicated with vertical lines, mismatches are unmarked and G-U wobbles are indicated with a circle; grey text indicates nucleotides flanking the target site; for experimentally validated targets, the arrow indicates a site verified by 5' RACE, with the number of cloned RACE products sequenced shown above. In this algorithm, each mismatch is given a score of 1, each wobble (G:U mismatch) is given a score of 0.5, and each bulge is given a score of 2. Only targets with a penalty score of less than or equal to 1.5 are shown in this figure; a complete list of targets scoring 2.5 or less is shown in Table S3 . A. Five-way Venn diagram of selection criteria for miRNAs, using all of the rdr2 MPSS data. The number of distinct rdr2 MPSS signatures matching the criteria is indicated in each box numbered in upper right. The figure excludes 13,099 distinct signatures that did not pass any of the criteria. The paired, sparse, abundance filters, and AtSet1 and AtSet2 filters are described elsewhere (Lu et al., 2005) but represent potential hairpin structures typical of miRNA precursors, and conservation of those structures in rice, respectively. Includes all perfect matches of small RNA signatures to miRNAs. Some signatures match to multiple genomic locations, so the same known miRNAs may be matched by multiple groups; therefore, the total number of known miRNAs and miRNA families is less than the sum of these columns. B. Relationship of sequences in rdr2 compared to wildtype, from Venn diagrams in part A and in Figure 3 . Figure S3 for more details on folding. The genomic region encoding miR780 is on Chr. 4 antisense to AT4G14810; miR781 is on Chr. 1 between AT1G21200 and AT1G21210; miR782 is on Chr. 3 between AT3G16220 and AT3G16230; miR783 is on Chr. 1 between AT1G66300 and AT1G66310. Inverted repeats are predicted to form "foldback" hairpin structures that are the source of numerous small RNAs in the rdr2 libraries. Although the difference in the length of the repeat unit is statistically significant between the RDR2-dependent and RDR2-independent sets, some RDR2-independent inverted repeats are quite short (see lower examples). This figure shows views from our website; small RNAs are black triangles, inverted repeats are orange shaded regions. More information for each locus is available at http://mpss.udel.edu/at. Open triangles indicate a match to more than one location in the genome; most small RNAs in these inverted repeats match twice, once in each arm of the repeat. Small57 may be an evolving miRNA locus. This locus is the same as ASRP1729 (Allen et al., 2005) .
Supplementary Figures
IR -At3g06435
Intergenic IR - Figure S8 . The A. thaliana gene encoding SRK contains an inverted repeat that is the source of RDR2-independent small RNAs.
A. An image of the A. thaliana SRK locus, with the inverted repeat shown in orange, exons of SRK (At4g21370) indicated as blue boxes, and the annotated adjacent gene (At4g21366) shown in red. B. An RNA gel blot of small85 from the SRK locus. C. A total of 963 nt of sequence from the inverted repeat spanning At4g21370 and At4g21366 was analyzed using mFold. This sequence is predicted to form a near-perfect double-stranded RNA of 390 bp. Small RNAs were identified by MPSS that matched throughout the stem structure but were absent from the loops. 
